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TR IRATF(0.5<CV<1.0), B Cs bifi 1 458 5
W7 TE I Bl P4 A BLGL BH , TT DA G A s T
iR R,

G ST AREAR ¢ K06 bR L AN B M Y 4 S0 T
JEI R FH 25 (p=>0.05), I BE [ Sand, SOC, TN,
BTCs X i, Xy 1 2 U B A A R e R B

®1

Hb Cp<<0.01) , Ut B 1) BE f - 38 4= b s 0 2% X
MEH AR . DURYE VD 97 Cs & it 5 Vi BE 22 S 1k
AN (p=>0.05) , H & 459 {2 35 0 T bR s 3t Rl b
Hu BT Cs 3 (p<C0.01) , 3xX 3R WY V) B 2 U A8 V0 1Y
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Table 1 Concentrations of soil fingerprint factors in the basin and results of the Shapiro— Wilk normality test

PRI (n=35) MR H (2 =18) B (n=12) I BE (7 =6)
RN T . . ‘ :
Mean CV P Mean Cv P Mean CV P Mean Cv P

Clay/ % 2.62  0.20  0.795 2.07  0.16  0.051 1.95  0.12  0.609 2.16  0.06  0.433
Silt/ % 41.49  0.30  0.588 30.62  0.10 0.726  30.72  0.09  0.427 37.33  0.09  0.459
Sand/ % 55.90  0.23  0.616 67.31  0.05 0.747 67.32  0.04 0.452 60.51  0.06  0.466
SOC/(g kg™ 2.38  0.55  0.240  10.89  0.44  0.485 9.07  0.48  0.936 0.84  0.34 0.506
TN/(g+ kg ") 0.47  0.39  0.118 1.28  0.32  0.926 1.01  0.29 0.231 0.45  0.37 0.126
B7Cs/(Bq * kg™ ") 0.81  0.74 0.793 9.26  0.67  0.577 6.71  0.71  0.342 0.37  0.80  0.086
X, /(107 % m® « kg™')  7.24  0.07 0.613 7.65  0.18  0.280 8.04  0.21  0.137 5.95  0.27  0.097
X /(10 m?® « kg™ ') 7.47  0.10 0.117 7.89  0.18 0.878 8.70  0.21 0.001* 581 0.21 0.208
X /(10 *m® « kg™') 815  0.12  0.044°  9.67  0.20  0.154 9.96  0.27  0.454 6.31  0.22  0.126

TE o O SRR R BCRE s Mean SHFIME ; CV N AR 5 280« RIRTE 0.05 KT RFIIES.

22 mEEREYETFRIE

JEZ % Kruskal — Wallis H #3645 8 W3 2, Clay
X B9 p>>0.05, Kl it Kruskal— Wallis H K56 , 4%
7 FhIR SCPH AR B N RE ] 22 S i
# (p=<0.01).H {H{EF N 11.060~16.004,

F2 RDIEMIEYETFH Kruskal— Wallis H 83 45 R
Table 2 Results of Kruskal— Wallis H — test in sediment sources
REH T H p

Clay 2.268 0.322
Silt 12.320 0.002"
Sand 11.060 0.004"
SOC 15.876 0"

TN 16.004 0

B7Cs 14.337 0.001"
Xita 5.625 0.060
X 13.901 0.001"
X 12.559 0.002"

T x RIRTE 0.05 KP T 258 % (p<<0.05),

# Silt.Sand .SOC.TN.""Cs X1y, . X 1.7 Pl 5 &L
W72t 47 Z2 5038 48 F o3 B (DFA) , {5 BEYT Cs 5 5
fEF R B A 2 TN Xy, - SOC #4 Bl f A48 8CIA
THA . 3RS 7 20 G X e v U i R 3 )
EAf A F] 86.1 %0 . =5 T 80 Yo , Ho v Hbu 11 41 1) 1
AN 91,7 Vo, PR R 1 0 TR BE Y ] 53] T B R R
83.3%0 (3 3) . A1 1E Y8 v U5 b B0 B 1% 4 gl R A I T
20 %0 s FIBNROR BAF .

R3 REESGELEFHMNER

Table 3 Discriminant results of the optimum composite finger-

prints
fRUIEE NI AR Eps

AR RS s I ga At
PR 15 3 0 18

RFESEC 1 11 0 12
14 B 0 1 5 6

PRFEHL  83.3 16.7 0 100
FIMA/ 2 83 917 0 100
14 B 0 16.7 83.3 100

VE 0 B 4 441 91 15 B 40 B0k 86.1%

MR DIFEREE R RS

F P& 2 AR ) T 45 [] )22 R A L 19 3N Pear-
son A& 43 AT BT 0, Bk B 5 0 kLR B3 IE AH G
(p<<0.05), H W5 580 R0 & it &2 o 3 1A O (p <
0.05) , Ut B Bt K & v HoAT B 8 9 43 3 AE .7 Cs
5 FURLFR R 2 2 IE A G (p<<0.05) . iX K
BTCs BT Eki Y. SOC &5 TN £
FIEAK(p<<0.05), HME S X E&EITE LK
FHSEAE(p=>0.05),

AH G A3 A7 45 S 2 B, 42 il P o W AN 5 O BRUBE ml )2
TRIE 50 % TF A 56 (p<C0.05) , 1 X+ K £2 . SOC,
TN HURHPEAZ AR £ 6 3 B A 390 T80 1Y) 43 A A
B (p=>0.05),
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L 0.8
M@ M 0.17 0.28-0.27 0.01-0.12-0.020.55
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Silt . Silt -1.00 0.30 0.56 0.63 0.33(| [

Sand . ‘ Sand -0.30-0.55-0.63-0.32|| |0
socC SOC 0.61 0.24 -0.31|| [-0-2
TN % TN 0.12-0.37|| 04
L-0.6
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L-0.8
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Fig. 2 Correlation analysis of sedimentary characteristic indi-
cators
1E P1 S m gl ot 11 A UTARE 12 (8 3) . &
T 1122 (W b 2 7 1,99 %6 ~4.03 % , B {H2.62 % : By

Y'Cs/(Bq * kg™") X,/(10"m’ * ke')
TR BEE 0 1 23678910110 24 6 8 00250507510 15
1 1 1 1

RS BAE 29.17% ~75.65% , ¥I{H41.49 % ; Wb L 75 &
TE 20.64 % ~68.84 % . Bl 55.90 % ; YT ALY vb LA b ki
NE. BAERZE EEMTCs AR, PR A
ik, Cs & it 5 1 Eh 42 76 45 BE [nl rf 2 30 AH 7] 43 11
(LR S T = ST B R A =
BTCs BB Y 0.81 Bq/kg, MK B CsTENT
R T 940 20 A, S5 2T Cs & B 8w 2 A8 T 1E
AR PV R T D, B T S AR B PR R b R b
RV £,

WA 3L % A 24 h BTSN 2 2=>30 mm K
Mk 7 ), 45k 2007-08-26, 2010-09-18, 2012-
07-21,2012-07-31, 2013-07-15, 2015-07-28, 2016-07-
20, Hid 2012-07-21,2013-07-15 R o Z2 Wi FH4F (H
BT B =40 mm) 43K 42.2,42.8 mm,

MR TR X R VD8 B S2.S5.56.S8.S11 1E
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Fig. 3  Sedimentary profile characteristics and sequence ofsediment production
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k. S8 il SA JiE ] 2 J&: B f 1) 43 B s, WOHRs e AR T
%1430 3 ANBrBE. BYBE L (2007—2010 4F) 1 iE 0] 2
JEEE 52 em, SOC W E N 2.17 g/kg, TN ¥ H ¥k
FER 0.42 g/kg; B BE I (2011—2013 4F) (1 ie 7] J2 )&
JE 92 em, SOC 5 TN - ¥4 ¥k B ik 2 0§ {5 . 4 5 R
3.36,0.54 g/kg; BB Il (2014—2017 4F) (1) i 0] J2 J&
JE 56 cm,SOC P BET % £ 1.68 g/kg. TN ¥
WRETFER 0.47 g/kg., #IARKFE ,SOC A TN ¥ &
FEVTRUE R o 2 2 B T o P R AIG  Ba
24 MBMRDRBERBMH&ZDEST

Uy TR VD A B AR TR B F AL TNL X
F SOC. 7 A 2 JC IR A 158 Y 5K it 45 51 AR 55 b L BF b
THRE 3 v 7 U ML 1 U8 VD TR R O [ Y v U M Y BT
HR ET 43 b B AH N B B A A R AR ok T DL IRT AL AE 3 AN
By BE o, AR CRE L ST R R AE 1.66%0 ~2.41% . 1A
1.96 % £0.33 % ; #F M 5T #k R A 7.15%6 ~27.00% . 3

fH 15.36% =+ 8.46%; {4 BE 51 Bk % 7E 71. 34 % ~
90.44 % ¥l 82.68% +8.20 % , IR & H A iy GOF fH
83.58%0~90.43 % , & f1L BE ¥ >80, ixX 3¢ B} 455 Al
R R T ST

CIMEEmy - ZETVHEN RS
—— VB —o—#iHh —o— AREH
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Fig. 4 Sediment contribution rate and rainfall erosivity in

different stages
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BB 1T & A 2 YR v 2% W =514, ~F- 35 R R A2 ok )
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RE (R 8 70 5T Bk R AT 1 K (4,17 %) L FE B Be 1T+ B B
0 97 Bl 5 B b 1 U8 VD TR SR AT T B (4.78%4)
PR B 11 H B A S A 1F 0% 3 5 1 AR R b 1 U8 U0 BTk
FEZ PR AR ER R, 45 7E 20 K. X
— 25 R b TR ok 1 A T AR A 1 e R R, 7
e Sty 2 WA 0 R B kAR TR R L A 2T
AR b XoF A2 ok P 6B T ) B 5 9 BE — R R
JINIE B B 1 YO TR X AR X U 0 5k i
#] 82.68% .

3 i
3.1 MAREEEME R EESFE

B 7 JACH X9 b 30 DT RURE AT i 1 ks 2k
e TR TS g2 10 e T KRR R R v A BB AR [
ook TR MR A S, KR DX H W R
>12.5 mm 23 5] R M= b Tk P AR5 IA
SR TE A B A T A A A R 4 DX A K AR S 2 7 3
TR OURR e [l . AR 5E L 2006 45 %A B B Y
ORI A1, 7T BE JEL A A« (1) 3% 4E S B 5 IX A K 4E L 13
PhpE R 3 87.3 mm, H TR ™ <20 mm, &4
BT 7= A VR V0 /N s R BETE 1 52 2 1 DT BRLE M1, 1
PR TR [0 2 8 T TG 72 DX 401 5 (2) 12 4 Ay Ut i 30 i
TTEAE, LUEk V> FEDURAE W E 4, 2007 4F /N i 5]
T B U8V DA TG D Rk B — e R, 00 O s DR AR
RIS, BRFEIX A 75 % DL A R ik A T 4R
HTE 69 H BN U % 1 T v i b, OB )
S, A BEA BA Sk A DT AR ] A P I AR A 5 U0 B E
Il s o) 22 0 5% R K WY R (24 h BROF RN R =30
mm) » M T £ 57 AU R B A] 5

B HEAZ T Cs SRR Ry B — , F2 B 3E i RS
UURE T b 22, 2 5 0+ 882 R B2 o0 2.7 Cs
A 48 g A R 58 Z0 W R I AN ) kI 3 R AR 4 Wi
W BT Cs FE U8 U AT #5140 A 1 3 A b R e
LG I & e S AP BUD R A R LI P = S &R LRl | B2 DT
RSP ZE Y Cs FmERFK
VA A M SR VD B R IR . AE ARG /D
TIETTRE VD 9T Cs & 2 5y BEAR L, B /N Tk

Ll FURE L YT Cs 5 o, X [ 3R WAL TV 45 b 1Y)
THREJE PRI U 1Y 3 22 5 U5 b [m] B, T AU [ml 9 v
WAE 1977 Cs WER LT M A8 7 /1N It AN 7] D77 s 1sf 39 14 42
AR b R
3.2 BYETFRRBDEHBIERE

524 48 BOR B B AR i 48 S0 K - AR i X 25T
R0 S, 8] 51 4500 B 9 26 B, U5 b 3042 38
FIHR 5 e v L 982 SOC 75 U6 V0 i 7 ok 72 v i 431
&KL B SOC MAE M B A 10%~20% 1) SOC
WAL il s BUAMR S50 R #E M S BUR B 45 R 2=,
PR ITIA 97.56 Y0 1Y U6 A i UUB ) R U8 T ¥ B A4
YRR AR - HERE AL F AR TR 2o A vp 32 B B R AU Tk
WA, S R A AE . DL R R
TG VLA A IR M RN R EE R —
JRBRE . A A SOC, TN, X 21 4 % /N 7 5 8
Vo UR b BRI B I A R0k 86.1 %, HIR AR LE L
AR ERR GOF>80% .45 £ W, %48 8N F4H
A3 FH T F I R e Vb ok R g AT, [ Bl SOC
TN X 4 A RE A R AR 3% 8 5 = AR b i
AN E T

T RE R A 2 2 H R AR RO AROR TGP
R 4316 BE FE 19 Cs 7 AR T AR R (0,61 Ba/
kg) I Cs KRB MARAESF G BCA G H T 2 Fb
SRR Hb B ) AR AE AR B ST LT Cs 8 7R /N S
FEYS UG b Ry 1 BE A RS B AR 8CE T A —
VLR YT Cs % Zom B RIS B i X/ i I 2
Yevb HEURE b F B Cs e TRV S B o B B ey
R T L R — R AR G 10 U V0 O U b 4R R L AR R
Yo vb Sk 5 b R A ST B o, N AR ) R A F A

T — E XN L [ 28 /0N 380 482 b e 10E LA A 1)
PEFA—Z DT (H ZHANG 258 B & B, A JA] +
Hi ) FH B4 23 B) 43 A1 22 S5 F0AS [ B BB 1 42 ok A X =
DCRRVE VD 22 S 23 e VD R IR 45 R . AR 24
FEVD SO B AR I b b, HLA 32 2 R ZU B TR 4Rk
PERE R R AT X TR VD 28 A 1 3 S B TR 0
Ve b 22 54 R AN 2 PR /N . 1 BE AR M 22 93 7 75
TH) TE A L 725 (] 43 A7 22 5 A58 /0N T PR RE b 7 V) 45 b L Y
[E) b 35 )32 A, ELEA R TR] % A8 0 7 5 7 8 ik
Ul ) 23 (8] 3 A 22 S 22 . ] R AT BT (B 5) R
R b B b ZE P A3 A R A, HL 2 R M A A
GYEE S REC3 AR R AR 1SV BERE SR F
B 1 AR SR A AR L (GR 3D, Je VD IR L AR
sty 201 [0 114 75 7 VAL D 3 102 e RS

30 3o S b R A L PR R b AS ] ) R 7 R R
b AN [7) B0 A 10 500 2 R 5 4 PN 22 3 0 IR 5 /N O 38k
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Fig. 5 Discriminant function analysis plot of sediment sources
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SRAF TR g ARk, 12 DX kS AR ok B o R AR
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